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THE productive Golfo San Jorge Basin is located in central Patagonia, between the Cañadón Asfalto Basin to the north and the Deseado Massif to the south . It shows an elongated shape in the E-W direction and lies across both Chubut and Santa Cruz provinces. It includes a Late Jurassic to Cenozoic sedimentary filling with Cretaceous units involved in the main basin petroleum systems (Sylwan, 2001 ).
The palynoflora was recovered from sediments overlying an erosion surface at the top of the Lago Colhué Huapi Formation (Casal et al., 2015) at the headwaters of the Río Chico (designated as the holostratotype of the unit) (Figs. 1,
2.1-3).
Several dinosaur remains, including hadrosaurids and titanosaurids, were identified from the Lago Colhué Huapi Formation (see references in Casal et al., 2015) . Hadrosaurid remains, in particular, were recognized in levels close to the palynological site.
Previous Cretaceous palynological studies in the productive Golfo San Jorge Basin involve both subsurface and exposed units (Van Nieuwenhuise and Ormiston, 1988; Archangelsky et al., 1984 Archangelsky et al., , 1994 Vallati, 2013a) . Based on the stratigraphic distribution of selected species, Archangelsky et al. (1984) defined several palynological assemblages in the Lower Cretaceous (Berriasian-Aptian) of the basin.
The Pozo D-129 Formation, which represents the main hydrocarbon source rock in the basin, includes late Barremian?-early Aptian palynoflora recovered from sediments exposed in the Sierra Silva. Such palynoflora, with primitive angiosperm pollen grains, includes the significant presence of the paleotropical marker Tucanopollis crisopolensis (Regali et al., 1974) Regali, 1989 (Vallati, 2013a . A middle Cretaceous microflora was previously reported from the Caleta Olivia Member of the Cañadón Seco Formation (subsurface of the Santa Cruz Province in the southern flank of the basin) by Archangelsky et al. (1994) . This assemblage, for which an Albian-Cenomanian age was assigned, included eudicotyledonean angiosperms represented by tricolpate and tricolporoidate pollen grains.
The current study describes a younger palynoflora of biostratigraphic and paleobiogeographic interest. This assemblage represents the first report of a Maastrichtian palynoflora from the Golfo San Jorge Basin.
GEOLOGICAL SETTING
The Chubut Group (Lesta and Ferello, 1972) , which represents the main sedimentary filling of the basin, is characterized by Cretaceous lacustrine and fluvio-lacustrine deposits. In spite of intensive research, few biostratigraphically relevant fossils have been recovered from the Chubut Group in the Golfo San Jorge Basin. Calcareous microfossils reported by Musacchio (in Hechem et al., 1987) and palynological studies performed by Vallati (2013a) Casal et al., 2015) .
cluding the fertile levels (Lago Colhué Huapi? Formation, Fig. 2 .1). Casal et al., (2015) suggested that a comparable stratigraphic interval studied at this same locality could represent the lateral relationships between the uppermost part of the Chubut Group and the Salamanca Formation. At the headwaters of the Río Chico, a basalt flow with a radiometric age of 67.31 ± 0.55 Ma (La Angostura Basalt) lies on top of the Lago Colhué Huapi Formation (Clyde et al., 2014) ( Fig. 2.1 ).
MATERIALS AND METHODS
Five fertile samples were recovered from a 30 cm thick dark grey laminated siltstone. This bed overlies an erosion surface carved in the upper part of the Lago Colhué Huapi Formation, at the headwaters of the Río Chico (45° 37' S, 68° 26' W) (Fig. 2.1-3 ).
The samples were processed following standard palynological methods including maceration with hydrochloric and hydrofluoric acids for carbonate and silicate removal.
A brief oxidation of the residue with nitric acid was performed in order to improve the results. The organic residue was mounted on microscope slides using glycerine jelly.
The samples were studied with a Carl Zeiss KF 2 microscope and the microphotographs were obtained with a digital Nikon Coolpix P2 camera at the Biostratigraphic Laboratory of the Universidad Nacional de la Patagonia San Juan Bosco. The relative abundance of palynomorphs mentioned in the analysis of the palynoflora was based on counts of 300 specimens.
The slides are stored in the micropaleontology collection of the UNPSJB (Universidad Nacional de la Patagonia San Juan Bosco) under the initials CR.P.CV. The specimens are cited according to the corresponding slide identification followed by the coordinates of the Vernier Scale in the Zeiss Microscope.
PALYNOLOGICAL RESULTS
The studied samples yielded fairly well preserved palynomorphs. Twenty six spore and pollen species were recorded and additional taxa were identified to a genus rank (Appendix). The assemblage includes gymnosperm pollen grains (44%), angiosperm pollen grains (23%) and spores of Bryophyta, Lycophyta and Pteridophyta (17%) as well as algal forms (16%) (Fig. 3) . The angiosperms include Proteaceae, with 5 species, as the most diversified taxonomic group.
The species Catinipollis geiseltalensis Krutzsch, 1966 (Fig. 4.11-12) , of zygnematalean affinity, was previously recorded in Danian sediments of the Golfo San Jorge Basin by Archangelsky and Zamaloa (1986) . Bowman et al. (2014) ohaiensis (Couper, 1953) Dettmann and Playford, 1968 and the species of Selaginellaceae affinity Ceratosporites equalis Cookson and Dettmann, 1958 (Fig. 4.3) . The Filicales are Cookson, 1947 (Fig. 5.5-6 ). The latter species shows a close affinity to the pollen of the extant Lagarostrobus franklinii ("Huon pine"). The aforementioned extant taxon is restricted to the wet southwestern Tasmania, Australia, where it is usually found growing along rivers (Bowman et al., 2014) . Araucariaceae pollen is mainly represented by Araucariacites australis Cookson, 1947 (Fig. 5.2) . Only one specimen of the plicate pollen grain of Gnetophyta affinity, Lima, 1980 (Fig. 5 (Cookson, 1957) Dettmann and Jarzen, 1988 (Fig.6.14) , Peninsulapollis truswelliae Dettmann and Jarzen, 1988 (Fig. 6.19) , Proteacidites scaboratus Couper, 1960 (Fig. 6 .17), Beaupreaidites cf. elegansiformis Cookson, 1950 (Fig. 6.16) and Beaupreaidites orbiculatus Dettmann and Jarzen, 1988 (Fig. 6.15) . Peninsulapollis gillii, a species of probable proteaceous affinity, shares some morphological features with Beauprea, which is an extant genus endemic to the mountainous inland regions of New Caledonia (Askin and Baldoni, 1998) . The species Beaupreaidites orbiculatus, previously recorded in uppermost Cretaceous sediments from the Otway Basin, southeastern Australia Jarzen, 1988, 1996) , is hereby mentioned in Argentina for the first time.
Gnetaceaepollenites barghoornii
Spinizonocolpites, which represents the pollen of extant Arecaceae (Nypa-type), is present in the assemblage with specimens including baculae or spinae and exhibiting the hyaline exine described for Spinizonocolpites hialinus Archangelsky and Zamaloa, 1986 from the Bororó and Salamanca formations (Archangelsky and Zamaloa, 1986 ). The present specimens (Fig. 6.3-5) are only compared to the original species because they include more densely distributed sculptural elements. Farabee and Canright (1986) (Fig. 6 .6) were recognized in the palynoflora. This tricolporate pollen grain presents a restricted stratigraphic distribution in the Late Cretaceous of the Southern Hemisphere (New Zealand, Australia, Antarctica and southern South America) (Vajda and Bercovici, 2012; Bowman et al., 2014) . Recently, an Asteraceae affinity was suggested for a particular morphological type of this species from the uppermost Cretaceous of the Antarctic Peninsula (Barreda et al., 2015) . 
Few specimens of Tubulifloridites lilliei (Couper)

BIOSTRATIGRAPHY AND PALEOBIOGEOGRAPHY
The palynoflora yields Quadraplanus brossus Stover and Partridge, 1973, and Tubulifloridites lilliei (Figs. 6.9-13 and 6.6, respectively) , which are key Maastrichtian species of the southern Proteacidites/Nothofagidites Province (Herngreen et al., 1996) . Both species became extinct at the Cretaceous/Paleogene boundary in Australia, New Zealand and Seymour Island (Antarctica) Bercovici, 2012, 2014) . Quadraplanus brossus, particularly, shows a stratigraphic distribution restricted to the upper Maastrichtian of sections also rich in dinoflagellates in the Southern
Hemisphere (Raine and Schiøler, 2012; Vajda and Bercovici, 2012) . The assemblage also includes some species characteristic of the Upper Cretaceous Palmae Province of Herngreen et al. (1996) Boltenhagen, 1967 (Fig. 6.8) and Gabonisporis vigorouxii Boltenhagen,1967 (Fig. 4.4) . This supports both the Maastrichtian age of the palynoflora and the location of the Patagonian Region in a Late Cretaceous Transitional (Mixed) Province Bercovici, 2012, 2014) .
As suggested by the presence of several species of the tropical pollen grains Tucanopollis and Afropollis in Cretaceous Patagonian sediments (Vallati, 2006 (Vallati, , 2013a , Pata- The angiosperm family Proteaceae is represented by several species in the studied palynoflora. This extant Gondwanan group of plants has a significant fossil record in Australia, New Zealand and the Antarctic Peninsula (Wanntorp et al., 2011) . The proteaceous and species of probable proteaceous affinity recognized in the present assemblage include several taxa initially described for the uppermost Cretaceous strata of southeastern Australia and the Antarctic Peninsula (Dettmann and Jarzen, 1988) .
Nothofagidites, a characteristic taxon of the austral Proteacidites/Nothofagidites Province, was not recognized in the studied assemblage. The oldest record of this taxon in Patagonia was reported from the middle Maastrichtian of the Jagüel Formation, in the Neuquén Basin, by Romero (1973) .
The absence of this taxon could be due to the palynoflora predating the incoming of Nothofagidites in the Golfo San Jorge Basin or to environmental conditions. The studied assemblage bears more similarities to the Maastrichtian Patagonian palynofloras from the lower Lefipán Formation in Chubut Province (Baldoni, 1992; Baldoni and Askin, 1993; Barreda et al., 2012) and the Monte Chico Formation in Santa Cruz Province (Povilauskas, 2011 (Povilauskas, , 2012 (Povilauskas, , 2013 . The present palynoflora shares the marker (Limarino et al., 2000) .
PALEOENVIRONMENTAL CONSIDERATIONS
The presence of frequent monospecific masses of spores and pollen grains in the assemblage ( Archangelsky and Zamaloa, 1986, Fig. 6.3-5) suggest the presence of Nypa-type palms, which currently inhabit warm marine coastal environments (Scafati et al., 2009 ).
In central Patagonia, similar freshwater paleocommunities were reported from the Danian Cerro Bororó Formation (Scafati et al., 2009) and from the Late Cretaceous La Colonia Formation (Cúneo et al., 2014) .
CONCLUSIONS
The palynoflora from the studied levels at the headwa- The co-occurrence of key species from both paleotropical and austral Provinces corroborates the presence of the mixed flora that characterizes the Transitional Upper Cretaceous Floristic Province of southern South America (Vajda and Bercovici, 2012) at the latitude of the studied locality.
The recovered palynoflora suggests local depositional AMEGHINIANA -2016 -Volume 53 (4): 495 -505 conditions related to a low energy freshwater body and a warm climate. The presence of pollen grains of the marine coastal Nypa-type Arecaceae such as Spinizonocolpites together with Proxapertites (Fig. 5.7) probably indicates the close proximity of a shoreline.
